
C003 C06CTCKHX 
COUKAWCTVfCCHMX 

recnyewn 



rOCyj^TCTBEHHblfl HOMMTET 
no M306PETEHM9M M OTKPbTTHflM 
HPM rHHT CCCP . 



(19 



ail, mm aan A1 



(51)5 



E 21 B 29/10 



OnMCAHME M30BPETEHMA 

K ABTOPCKOMY CBMAETEnbCTBy 



(21) 4446602/23-03 

(22) 25.04.88 

(46) 23.10.90. &on. » 39 

(71) Bcecowsmft HayMHo-MccneAQMTenb 

CKHft HHCTHTyT ftypOBOfl TeXJWKH 

(72) A. A. UfeiftHH , B.B.TopoiWHHK, 
A.H.DiaAKHX, C.n.TapacoB 

h A.B.npaHeBCKMfl 

(53) 622.245.4 (088.8) 

(56) AsTopcKoe CBHflerenbCTBO CCCr 

i 1035192, k„.E2IB 33/10 1981.. 

AaTopcicoe cBHfieTenbCTBO CCCP 
* 114.184, ten. E 21 B 29/10. 1983. 
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JIOHHH 

(57) Hao6peTeHne othocmtck k He*TeAO- 
OuBawaefl npoH-auieHMOCTH h npeAHasHave- 
„o ana penoHra o6cani«x kojiohh m H30- 



JIHUKH oOBOAHMBBHXCd npOAyKTMBWX WJ8C- 

tob b soHe nep*opaw«H. Uenb - oo«cne- 
weMHe'sKOKOMiH Marepnana nnacrup* . Ha 
rpyOax cnycxaioT wflpaw ™ c jaKC ~ 
pu c ynnoTiwTenbiwwt 3neMein-a>« h yc- 
TaaoBneBtad ms hhx nnacrupb. 3»Ten 
BepxHHft ropeu Hnaw.ro yrwoTHHTenbHoro 
anenetrra rHApaBimvecxoro naxepa pa3- 
Hevaan- HanpoTMB HH*Hefl rpa»m« MKrep- 
B ana HerepMeTHMKOcTH. JXnuny nnacrupfl 
BMVHcnawr no MarcMarMiacKOtt *opMyJie, 
n P oM3BOA«T sanaKepoBxy ynnotMHrenbHux 
weMeHTOB naxepa b »m»ewx yiacrxax 
nnacTupa h pacaHpetwe JuiacTup* no Bceft 
AOMue nyreM cosAaHHB HsewToiuoro naane- 
I B ynnoTKHT«ib»4X sneweKTax oaxepoB K 
B Me«naxepHofl »one. Taxoe pacnonoxe- 
ime nnacTupa o6ecne««BaeT coxpaHHocrb, 
ero m oOcaAHoft kohohhu b MHTepBane, 
oaiaCneHHOM OTBepcTHKi*. « 



HaoSpcTewte othochtc* k He*reAOObr- 
Bawoefl npo»*fflneHHocTH, a hmbmmo k 
cnocoftan peHOHTa o6caA«-x »»»«". a 
Taione H30J1BUHH o6BOAHMB.rn.xca npoAy* 
thbhmx nnacTOB b 30He r2 P*° paUH "' _ 

Uenbio M3o6peTaHMB aonacTca o6ccne 
«HHe 3KOMOMHH MarepMana " ac ~^ 

Ha <tMr. 1 H306pa»eH naxep CABoeH 
hhA n^APaanHMecKMA (VC) c 
„,„ «a Hen ruiacTbipeM b rpaHcnopTHOM 
„ono«HH::i «a ««r. 2 - to *e, np« _ 
aanaxcpoBxe ero ynnoTHHTenbKWX aneneH 
tob Ha wacTbipe; Ha 4m r. 3 - to xe, 
„ P H npHxaTHMKOHueruxyiacTKOB nnacTU 
pr . x oCcaAHofl ko/iohhc; na <J«r. 
to »a. npn aaaepoieHHH npHxaTHi. xoHue- 



BUX y^aCTKOB m fl e*opMHpoBaHHH cpeAHe- 
ro ynacTxa nnacTupa ao xacaHHa c BHyr- 
peHHeA nosepxHOCTbio o6caAHOH xonoHKbi. 

Cnocoo ycraHOBKH nnacTupa b hhtcp- 
B ane HerepneTHMHOcTH oocaAHoA kcwoh- 
im peanHsyeTca cJieAywnH* o6pasoM. 

Ha rMApaBnitMecxHft inaxep,, B*nto««ax*- 

g^Hft B epXHHfi I M HKXKHft 2 ynnOTHHTeJlb- 

Hbie 3JieMCHTbi, neawy koto P uf« paaMeneH 
AHW>epeBaKanb«rt wianaH 3, ycTanawiH- 
VaeTca MeTannHiccKHfl nnacTupb 4, ko- 
roptift *HxcH P yeTOi Ha naxepc ynopaw 5 
ii 6. PaccroHMHe MCXAy ynnoTHHTe/JbKWMH 
9neMenTaMH 1 h 2 ycTanaBJUiBaeTCB b 

saBMCMMOCTH OT A"HHW TUiaCTbipa, ^^P e_ 

n enenHoro no 3 3bhchmocth f h o6ec..eve- 
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mui pan mojo aaxpbrrHX ynnoTHHrenhHNx 
MCMBirroji 1 k 2 xoHuesuw yqacrxam 
unacrwpa, 

flnHH« Qjiacrifpx ButtapaeTc* b coot- . 
bctctjwh co cne^yiomeA saBHCHKOcTbio J 

me AnHfla nnacTwp* t m; 

l tf AHHua RftrepBana. HerepneTHtiHoc- ^ 
tm oOcbahor KonoH«4, m; 



AHHBa yxuioTRMTenbHoro sneneH- 
• • ivm rHApftMHHecjcoro naxepa, m; 
P AABJioiiMe b rMApaanHwecwtx na- 
' xepax npH npuxaTHU xoHueabix 
jnucTKOB raiacTbfpa, Mlla; 
. I - paccroxHHe ot ycTbH cxboxhku 
'AO MpxHefl rparaatfaj HirrepBana 
BerepM8TBTOOCTH oOcaAHofl xo- 
jiohbm, m; 
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B - MOAynb ynpyrocTM MaTepHana 
rpy6 t ua xoropux tip oh s bo ah t- 
cji cnycx nnacThipa , Mia; 

C - OTHoacHHe Hapyvnoro AHBneTpa 
k BHyTpeHHeMy TpyO, hs xoro- 
pux rrpoHSBQAHTop cnycx n/xacTU- 
p*l 

jU - X03(WHAHeHT Dyaccona wax e$>H— 
ana TpyO, ua xoTopwx npoHsso- 
AHTca cnycx nnacrupH. 50 
Haxep c nnacrwpcM k cnycxaojCH^Ha 
■acocBo*xoNnpeccopKMx TpyCax (He no-, 
xasaabi) b oOcaoRyn xonoaHy 7 x hktcp- 

BBJiy \q HCrCpHCTHTOOCTH , OCJ1 8 On 6 HBO -' 

oTBepcTHam 8« HkxhbA y iuiot hht e/i hm& 35 
BJieMCRT 2 ycTaHaajiMBaxrr Tax r uto8u 

/tro BepxBHft TopeA Gun HanpoTRB uxxHen 
rpaaKUM HBTepBana 1 0 • Dpn 3tom paccTo- 
XBKfi nexAy hhxhxm TopqoM Bcpxnero yn- 

. noTHMTenbHoro sjieNeara I h BepxneA *® 
rpaKHizu HvrapBana l e coctbbht BenHw 

By a t pasHyn 2 . g'.^Effi K ywrbiBaxoyx* 
yp/MHeme RacocHo-xo^npaccopKboc TpyO 
npH ycTanose nn acTwpx • Cosnaor b naxe-** 
pa H36t>rro<tHoe Aa&neHue nop a ax a 2-3 Mil a 
H aanaxepoBUBawT ynnoTHMxeMtje 3neweK- 
tu 1 H - 2 b xomacbmx yiacTrax nnacTupx 
6 (<t«r. 2). noBumaioT Aaaneme b naKe- 
pc h 'pa camp a wt ero CHaiana ynnoTHH- 50 
TenbBbiMf 3/ieMeirraMH 1 u 2 co or aeTCTsy - 
xmpce xoKueBbie yMacTKH nnacTupx 
(4mt. 3), Ilocne <*ero OTxpuBaeTca AH<fr- 
4>epeHUHanbHbrf* xnanaH 3, npeABapHTerib- 
ho HacTpoeuKbtA Ha sanaHHoe naanetme, 55 
h paCoqeft fe axocTbK) pacstHpauT cpenKxno 
sacTb nnacTwpH, AaaneHHe b naicepe no- 
BbmajoT ao pacMCTHoro P4 r c(5ecneHMBa»- 
mero npM*aTKe kohucbux yqacTxoB rmac* 



Tupn ABB/ietiMeH P^ t npH jtom cpenHJia 
nacTb nnacTupa b HirrepBane l € a e flop- 
NHpyerca pacMCTHbiM AflaneHHCM P 2 ^P f / 
AO xacanHH c BHyrpcHHefl nosepxHocTbio 
oOcbahoA xonoHHbi pjiR HcxjiwyeHHH Happy- 
sox Ha hht epBBJi l. fl (4m\ 4). B npoqec- 
ce y craHOBXH nnacTbipb A awecTe c naxe- 
Pom nfepeMemaeTca othochtcjibho Hirrep- 
Bana 1 Q OCCBAHOR XOnOKKU Ha BeJIKHHKy 

a/2 1 ho DJiaroABpx B^6opy pjniuti nnac- 
Tbipa h cooTBeTCTBywmeft ero ophbhtbahh 
nepeA ycTaHOBXofl OTHocHTcnbHO khxhcA 
rpaHHnju HRTepBana l #t xoHi^eBtie ywacr- 
xh nnacrbtpa 9 npHxaTbie x oOcaAHoft xo~ 
noHHe, CynyT h bxoaht b ch bhc HHTepBana 
l ft na paaHOM paccTOHHHH a/2 ot coot*. 
BercTByxsmx cro rpaKHA, Taxoe pacnono- 
xeHHc nnacTbipa oCacneWT coxpanaocr b 
ero k oCcaAHoft xoaohku b HKrepBaji.-, 
ocnaOneHHOM OTBepcTHHm . 

♦opMy.ua HaoCp e h h 
CnocoO ycTaHOBXH nnacTw^a ^ HBTep- 
Bana HerepMBTHqHocTH oCcbahoh xonoH- 
au 9 axnwMajootKfl cnycx Ha rpyCax ima* 
paajmnecKHx caxepoa c ynnoTHHTenbBu- 
mh sneHeHTa>ai h ycTanoaneHHoro Ha hhx 
nnacrwpHt aanaxepoaxy y djiotkht en buux 
sneHeKTos naxepa b xoHueaux y«tacTxax 
nnacTbipa h pacmipeBKe nnacnrpR no 
Bceft AHHHe nyrew cpSAXHHx u90UTO<iHoro 
AajsnefiHB b ynnoTHHTenbKbix sjieneHtax 
naxepoa h b MexnaxepHOR soHe, o t n h- 
q a » a h ft c a Ten, trro t -c Aenb» 
oGecneneKHji 9koho>«ch HaTepHana nnacrbi- 
pa f nocne cnycxa* nnacTbijpa Bepxnid to- 
pen BHJUi ero ynnoTHHTenbHoro 3Jie>ieHTa / 
rUApasmtHecxoro naxepa pasMea^axtr ua- 
npoTHB HHxHeft rpaHHuu HHrepBana He— 
repMeTKHHocTK , a smnny nnacTbipa Bbion- 
paxjr b cboTBeTCTBHH co cneflyx^eft sbbh- 

CHMOCTbXl 



E(C X - 1) 

rfle L- ArtHHa nnacTbipa t m; 

AnHHa HfrrepBana HerepMeTHy- 
hocth o6caAHOft xonoHHbi t m; 
1 u j - AmtHa ynnoTHHrejibHoro 3neMe«r 
Ta rHAPaanHHecxoro naxepa, m; 
■ P - A&BJieKHe b rHApaanH^ecKHx na- 
xepax npH npKx stkh xoHuesux 
yiacTKOB rtnacTupH, Mlla; 

1 - paCCTOBHHe OT yCTBJI CKB 30KM HbJ 

ao BepxHefl rpaHHUbi HHTepBana 
He repMCTUMHo cth o6caAHoft ko- 
noHHbi t m; 

E - Monynb ynpyrocrH MarepHa/ia 



cnycx miacT*ipa t Mna| " .npoHanoflHTCJi cnycit nnacn^ni 

- OTHomeHHe Hapy»„oro waNerp, K f" *° , *^ HeHT Hyaecona NarepMan 

sHyTpeHHoijr Tpyo, H a kotopmx Tpy8 » Ha * OT °P"x "POHsaPAHrca 

. 5 cnycx nnacrop*. 





0UB.2 




1601330 





0uz.Z (fitted 

CocTaBHTenb H.ileBicoeBa 
PeAaKTop B.ByrpeHxoBa TexpeA JI. CepAWKOBa KoppeKTop H.Mycica 



Jaieaa 325 7 Ttfpax 669 noAnncHoc 

BKHHI1H rocynapcTBeHHoro KOMHTeTa no HioOpeTeHHHM m otkpwtmwm npn TKHT CCCP 
113035, MocKBa, X-35, PayrmcKa* HaO . t a. A/5 



ripoH3CCACTBCHMo-H3AarenbcKHn kom6hh^ "HaTeHT", r. y*ropon, yn. TarapHHa, 1CI 



[state seaJ] Union of Soviet Socialist 

Republics 
USSR State Committee 
on Inventions and Discoveries of the State 
Committee on Science and Technology 

SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



(21) 4446602/23-03 

(22) 25 April 1988 

(46) 23 Oct 1 990, Bulletin No. 39 

(71) All-Union Scientific Research 
Institute of Drilling Technology 

(72) A. A. Tsybin, V. V. Toropynin, A. N. 
Gladkikh, S. P. Tarasov, and A. V. 
Pranevskiy 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
1035192, cl. E 21 B 33/10 (1981). 

USSR Inventor's Certificate No. 
1141184, cl. E21 B 29/10 (1983). 

(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 

[vertically along right margin] 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

\x is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval / 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval / 0 

P-/(1-2ji) 

is the quantity a, equal to 2 f ' , taking into account the elongation of the tubing 



during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P] 
ensuring that the terminal portions of the patch are squeezed 
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by pressure P h where the middle portion of the patch in the interval /q is deformed by the 
calculated pressure P 2 « P\ until it touches the inner surface of the casing, to eliminate 
loading on interval Iq (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval Iq of the casing by a distance a /2, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval / 0 , the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval Iq at equal distances of a/2 from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansionof the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

[ P-/(l-2^ 
0 \» E-(C 2 -1)J' 

where L is (he length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

M is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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Fig. 2 
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